Schistosomiasis is a debilitating parasitic disease infecting over 250 million people with 35 nearly 800 million people at risk worldwide, primarily in sub-Saharan Africa. Transmission to 36 humans involves freshwater snails as intermediate hosts, which are particularly prevalent in 37 developing countries where dams and water resource projects have expanded freshwater snail 38 habitat. At our study sites in the lower Senegal River Basin, we have collected more than 5,500 39 images of the 7 freshwater snail species (grouped into 4 categories) most frequently 40 encountered in this aquatic ecosystem, 5 of which amplify and transmit either urinary or 41 intestinal human schistosomiasis, with the other 2 species responsible for the transmission of 42 less common parasitic diseases of humans and/or livestock. We have also collected over 5,100 43 images of 11 classes of trematodes, including human and non-human schistosomes. It takes a 44 great deal of training and expertise to accurately classify these organisms morphologically. In 45 recent years, deep convolutional neural networks (CNNs) have proven to be highly efficient for 46 image recognition tasks across many object categories. Here we demonstrate classification 47 capacity for snail and parasite images and test our model's performance against 8 highly-trained 48 human parasitologists with experience taxonomically classifying snail and parasite species from 49 the Senegal River Basin in West Africa. We establish and train a single CNN end-to-end directly 50 from images with only pixels and labels as inputs. Applying this state-of-the-art algorithm, we 51 are able to classify images of 4 snail categories with 99.
Introduction

77
Most human parasitic infections, such as schistosomiasis, onchocerciasis, lymphatic 78 filariasis, and malaria, are diseases of poverty: even while effective drugs to treat people exist, 79 the most affected communities are too poor to access them. Global health efforts have 80 attempted to fill this gap by delivering needed medication to rural communities in some of the 81 poorest countries through mass drug administration programs, a strategy that takes a practical 82 approach to control, treating whole communities, affordably, without regard to individual collection and quality control are provided in the supplemental materials (see S1 Appendix).
170
Initial identification of snails and parasites was performed by trained parasitologists in the field.
171
Cases of disagreement between specialists were resolved. cercariae and snails were displayed, and parasitologists are asked to identify them from among 338 the same categories of snails and parasites that the computer vision algorithm trained on.
339
Identification guidelines were provided along with the quiz. The sample quiz is included in supplement materials (see S3 Appendix). The metrics to measure human parasitologists' 341 performances and compare with the computer's, such as sensitivity, specificity, rand F1 score 342 are shown in Table 3 and Fig 4. The CNN generated a malignancy probability P per image. We 343 then fix a threshold probability t such that the prediction ŷ for any image is ŷ = P ≥ t, and the 344 blue curve (Fig 4) is drawn by sweeping t in the interval 0- 
